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(57) Abstract: 

PURPOSE: An interlayer dielectric formation method of a 
semiconductor device is provided to prevent a dishing 

generating at a low density region by two-step polishing . ._ ,. a 



CONSTITUTION: An Interlaver dielectric Is formed on the "' " ' '~~ ' 

semiconductor substrateOOO) having transistors, a high 
density reglonOOl) having high pattern density and a low 
density region(102) having low pattern density, A capping 
layer is formed on the interlayer dielectric, A planarlzed 
interlayer dielectric(152) is formed by two-step polishing of 

the interlayer dielectric using the capping layer. That is, high topology portions of the interlayer dielectric and the 
capping layer are firstly polished by CMKChemicai Mechanical Polishing) using a silica based slurry. Then, the 
exposed interlayer dielectric Is selectively polished by CMP using a different polishing selectivity between the 
interlayer dielectric and the capping layer and using a ceria based slurry. A polysilicon layer or a SJON layer is used 
as the capping layer. 
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using a silica based slurry and a ceria based slurry. 
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mm oieti tei&sst mi -usbe:?* fers g«oni£j a#e#e »xrer 4= &esi 

E la LHA1 E. IC3 sBHBJ ^Efll ±»2J #^ g 3^(11-0, interlayer dielectric)! §g5r= 
£2Sh7| 93E1 EAItt 2tOICh 

E lag tSSrS, ar£fl| 7I1KI0)£ §21- EHSgE^ 5£ HgES^(tl^ a 

20fS^ §2f »S flHSSE7f *ISIE3ej(l2)».?HlttQ. 

#71 BffiS 7IS(10)SW «0|s" a35|(21), (26)1 7H0IM(20), (25)2J I|gOI t*#EI = 

HI, HBESeJODMAIS 71101^(20)71" niiaSE7f ^1 SgEIOl, M3E32«(12)WIAI £ 7fl0|E(25)7f 
M@gE7f §#SQ. 

#71 HgES^(H) g Tell! Eg2*( 12)011 «ga 7ilOIM(20)2|- 7||0|E(25)2J IHS^ SB 4* 

a, ^, #71 ugE s^nnoii §#s 7tioiM(20)= nom §S9«2i)#oii «sa sei4iei55«22)2> 

§± E J saAKJIESfjU. g ^ tfaiAHJ|E9f(23)2J **#°|££ 0ITOSD. #71 7j|O|M(20)#0il= g 
2r^ |£g g |M S a >]|0|M Dr^3(30)7|- £2 £112, #71 7ilOIM(20) 3! TflOlM E3 r ±3(30)2| ^CHI 
£ SSR §2^ £1 ±SIOIAI(40)71- tjggQ. 

0121- #71 »»£ S^(12)(HI SSS 7HO|M(25)^ #71 71101^ §39«26)#01l gga SSI 

4l3ffaK27J» S^O flEIAK)IESt» ifg 3^EIAIOIES«28)2J 5|f°4£5 0l?0)SO. #71 7101 
M(25)#(HI£ SSW a.!3S§ 71101^ 0^3(35)7r *#£|3, #71 71IOIM(25) 3! #71 7||0|M 

0F±3(35)2J m^m= IS^Sf S ^nilOIA1(45)7f *«aQ. 

E 1521- SOI, 7||OIM(20), (25)7r »Efl 7I5(10)2| HgES^(ll) 3! 7iiSE3*U12)#01l # 

71 3UES3( 11)21- BOI SIISSE7* £S 330U12J SI (gap fill) ^#01 BPSGSK50)* 

E Ic2|- &0L ^AM3|E #aiEI(SiQ; slurry)! 0|g*J- 1#33 fe'Ef?Ksi I lea) CMP(chemical mechanical 
polishing)§§g StSoKH #7| BPSQ^(50)M SE|#*ja. 0|^W, BPSG°t(50)# g&»A|?1 SZt §3 
SK51)«*SttCh 

3E1LK #7I*J gEI^ CMP OlStf #Zf SS^S^gs QrsSF iTS SXI30I 2121 D. 

HEW CMP 33ft 018*101 «J »39t» ge»AI?|£ »E«I 7IBSI BX3M 1^ S&SF7I- 

owoi aa. nau, ^ehhj sbs ^e*ii 71^21 h^es^hi- ^ss^^ hhs^echi cdei- 1 

39}2j 1&E7F &^ITil BD. 

^, TilOie ih@0| 5g$WI S^a ^ESI 7IE|-(1G)2J 2HE3S|(1 \)Q\\Mt 3%*! S^E 

71- gCHXIXISI, TilOl^ ^'E7h ^ ^^ES^(12)0il A1£ ^EI7f CMP 83^(51 )2| 

5301 P#£!#0| ^£|£ S^ilSOl SSQ. 0|E1*T □#(dishing)^#S S§(HIA1 S 

§ ^^KW ^Exfl ^AFBJ Ai§|## *mrAI7|= SXflgOl 

E^, ^E 3^(12)011 A1 #71 S2f §35»-(51)2J P#S#01 ^^Qil ELfEl- «gE3^(12)l>|| §«a 
7il0IM(25)#^2J 71I0IM 0r^3(35)2J §5f°IOI ^#EI£ gfllSOl SISJCh 

t.^, HgE3^(11)(HIAi£ ^EI?F CMP 7i|OIM(20)2h #^ g 3^1(51 )^KHI EWf g^ofe gXfl 

S ^S2J #71*1- Hr2r^s gXllgl ^Hl5r7| ?lt^ 2^A1, 0IS^§ 01 ^ E -^ 

^ m&m&m mm 73§es«(hiaisi ci#^#t ^ ^esi ^xra #y agar «a&es 

S XII So L1I 3 SiCr. 

a ^S2J C r ^ «SES^01lA|2J 71|OjE 0^38 S'tr^ ^A|^ - Si£ ^Efll ^Xh 

2J #^ SS^S^S^l ^il^or^ Cil 3 =^01 2»Q. 

ai 3 ^oi aa. 

S % h S2J E ChE »1§| Ol^erOI §3S»# ^ E ^^25 MEI#5|01 S^S^j □#*!#! 

»5W 4 2i£ ffl-E^I i»S| §321 S#^gl fllSofe Cil 3 ^ajOl SiCK 

□I2h ^1 iT#m7l a 3^'E S^Qil KHagE7|- ^§2J n»@0j 

&E S^(HI EHSSE7I^ fffiSOl *#£j ^E^l 7151 fllSSfe B>«2r; #71 HH§I1 ±&*J 

Bj-Efll 7IETHJ 3§ES^ 3! 7tlgEg^#0il §3^M S#^r^ E^I2K' #71 #^ §35|#0il 12 
9§i ^(z BSI2H #71 gS#g Olg^rOI #71 #^ SS^l ^ E -^^£S !EI#Sf01 #71 #2J- 

ss^m sas^fe B?ii2r; #71 «it)*^ e^im &Eai ±xw #^ gs^s# 
#71 sa- §3^21 gai^g a^i ngEs^si- ^ses^s ^mzx\ #^ §3^21- 

SSSi iE|#tr^ l» CMP B71I2K* #71 Olg^FW W CMP E^IOUI h:Ma §3^M 

^j^^£5 lEI#e^~ 2ft CMP E^ll 5t,^r~ 21 SJQ. 

#71 IaF CMP EMS ^AHDIE a 21 Ell ArgolOI 3^ES^ 3' TclSES^g Sl^XI^^Hj 
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s a #2>- §s^g lEiasKn xigEggg ^rs 5i5xi!?g2j -a is a 3 3- sgsi-s □[ He y 

TUpCH. £71 2*) CMP §g£ AflElO) s£)Ell OlgSKfl #2? §99121- SSS2J fitqui SHDIM 2)$H £ 

7i its »z> isej&i sa^»f£ 51 H3££ tjd. 

£71 S2!- §S2f£5 BPSG9), USG9f, HDP d+S|9j-, S067)|g2| if^SfS S(LH A)§S)= 21 |§o g 
SJO. 

£71 3gE gg2) XHSE ggOfl Sgsi EjEis 2= »|0|5 igefgoil 7)10151 £39)01 S££I3 

£71 £71 #2? §39H!ffe QS 0IS9J-25A) siON Bf a= tatfflSSfg 5Uf AfSSfD) 

SiONSfS A)go)£ g°0)l= £71 SiONSHW- 7)1015 0^31 B«%t2| HOW <3^Ut *)0?1 SsSKB 
HF 7«g2| HDIVS i>HI7)S)7)L), KlfiiaS9» A)l5)= 2? £71 lEI^I?^) 7i| 0 | M DK=>S S 

swzjsi hoist At^ui wJis oigsK* sassis nsss x)i7iS)s- 21 ngis tja — 

& Sfgf H@2| g£7) 2 g£ gg2) SH§2| 1JE7) XigEgejl ^UISKB. £71 12 
«£-S«I.S ^gESesofl 2f2f- 711 01 5 all SOI &£H 7IS® HSife B71I2);-£7IIII§1 5 




2i §325 *!C) 
D £Ai5)7)l ggo)3X) eJQ. 

£ 2a IHXI £ 2( & g gg2) AlOtOfl COS &E«| #3 13SM fgol^ gg&PI 

SISJ- SS &9 El EA|*J- 20IQ. ^-=°ryi 

£ 2al &2S13. *}SM ?\E(W)2 SS2j §21- S£ IH@§JE7) 3gEgg(10f )2) 5«gg 
I' 30}gg 12J JTS III@gE7) k f s «g£gej(i02)g ^blshffl, £71 71 SKI 00)2) US Eg 

g(101)2) X|g Eg 2j( 102)011 £ Zf-Zj 7)1015 139f-(12l), (126)1 7)1015(120). (125)71 ||| 

OHM. £71 &ES 7IS(100)S UgEgg(10l )0)IA1S 7)1015(120)2) US 01 2I!5)7)l(dense) *"£EIO) 
IH@SE7) 42DI, X)S!Egg( 102)0)1 A)= 7)I0I5( 125)2) Msbl £CH*!25 §j fgaWJl «Ssi5i IIB 

£71 ffiEJII 715000)2) 3gE g^(IOI) 5J 73gEg^(l02)2J 7HO|M(I20), (I25)°J ISgg ggtj- 




(120) S TflOlM 0^3(130)21 £950)1 £ i'S|°| §25 S iffllOl Al(140)7f 

£71 SlgE gg(IO2)0)l 7)1015(125)^ £71 ?)I0!5 SS9K126)£0fl «£S |Pwaa» 

(127)2) SiS! ^EIAK)IE^2) g«rtf S|AK)I=SK128)2| S)#^25 ofefflSQ £71 TSblk?^ 

5)£M& §39| §£g g 7«0|M aUS 7)1015 0)^3(135)7) «£E| 3, £71 7)1015(125) 5J £71 78 
015 0)^3(135)2) #BjOi| £ gtfei- §£g si ± m A)(I45)7) SSSD. - ^ 

E 2b£) SOI 7)1015(120), (125)7) SSS 3gEg95( 101)2) 7agEgg()02)l ^H|*f as« 71 
BjO00)£0)l WZ> »aSK 150)1 --S*f»E. E 2c2) SOI £71 9S 5^150)^01 &9A(160)ft S£ 




£71 s& S39j-()50) a 2D#(160)1 $ SJEfll 7I&( 100)2) 13 515X11 grHSS, 7)101 

5(120)2) J»©gE7) MS 3gEg^(101)0IIA)S 515X17) SO). 3 £13. tTo|S(K5)2| IH@gE7|- 
^§ XlgEg9?( 102)0)1 A)S £tH5?2£ 515X17) ^t). 

E 2d2) SOI, £71 SZe §39)(151)! 1*1-5 ^A)0|E g2)E|g OlStf ££l?) ChPggl gSB S£m 
£71 ^AfOlE tE)£l= #2? §39 f (l51)2) £71 skWlTsi)^ 4%%mfi U\ SssT l» 
CMP ggODAIS £71 #2f 13^(151)01 1EI£1 UK £71 3S#(161)E *H» lEI^SQ. 

5??^'« ^ 0| - taa» oistf i*) cmp ssoiia), £ch5}o S mi^t;i7) g«o)iA)2j gg§ 

5- -^fiS^ f = 3§Egg(IOI)2) XHgE gg()02)g 7)1015(125)7) §g§ «g£J 3S#(I6I) 
S |39, 151)2 SEI6I5I3. £71 X)g Eg ^(102)2) 515X17) Ws VwwJs S 8*061 )i{ 
§39)051)01 1EI£EIXI 3CH5 gOCD. ■ 

£ 2e2) SOI, CeO-#e)EI§ Oil*]- A)|EIO) CMP ggg f$l 2x)5 £71 §39f(i52)l 1EI£*]C). 
A1IEI0) 1E1EI1 01 Hi- 2S) CMP 1§2 gPi- 132f(i52)2)£ C)€ Ol§9j-og ej ag#(t62)l 
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0|g5f0t #7| 2g£ES^(l01) 9 ABIES 3(102)21 S3 3(152)1 £^£5 tEI2dP= 

691 2*F CMP gg? Hg£ S3(I01) S »SE33(102)21 (120), (125)^2] TilOlE 

(iso), (135)71- ±mm mm ^sq. crew, miE93(ioi)°i mimwm »» §s3052)st 

#71 .Ml £101- gEiEl^ 1*1- SEI33 #2]- §23(152)21- BB*(162)2!2J fiieihO- 3 

#E1EI0IE^, I5S#(I62)S ^E|X| §23(152)2 tfffletSf a.^^j £iq k 

CO-EM, #7I & 9ft (162)01 StfH gftfl K= *ISES3(102)2J ftZf 823(152)2 gS§(162)(HI 2J 

SL3?L ^ao^^giaM ^ aaaEw sra 3chs yoietM an, #71 ai#(i62)(« 21*1 
sixi »s ^is ng£s^(ioi) s-«ais(io2)2i #^ §23052)201 laa&D. 



S. 71 S( 100)21 SSIHI S3 ft#aS3(!62)g 2'8!tt£S3XI« SSCh 
£ 2f£l- BOI, XII!Eg3(102)0il fef0Bl= &Sft(l62)l fllTimS g 8fg2| £A|0fl0{| CCfg g&asi 

•a- aasK 152)01 aoisD. sgqsa schxi^ ftzr §23(i52)£ 2 S#(l62)e oissTaeisi 1 

El 3 33 01 Z\M ggBKIHS. 5BS30IU 30FS3 §21- ITS 73 1^33(1 02 )IHIA1 ftZf §2305 

2)2j aasjsfg a 01 lot spi vo\ g&Eg sq. " u 

£ k 7l 33 (.102)01 feJOfKS S'Sft(162)g 7tlOIM(125)^rtHI TilOlM Dh±H(135)g SfRl 

5, #71 &9ft(162)££ 1EI£EI530I AhSS 3°0fl£ &Sft(162)2| SEI6iEI53a- 7|I0|e d^=j 
(135)2| 15^2J num&m nom OlSftKM BEItfEIS 0«§M(poly-Si et chant )£ HTItjCK 

S-^S , #71 SS#(162)£5 SI0N32F 571 S>AfW*l31 A»*f£ 35011 = &Sft( 162)21 SiON 3 
21- TilOl^ 0^3(135)01 BS»Zf2| ^flOIET ^S«Ibll »0W0|g*KM HF 71182] HTItEh 




CO-EM, #71 2t\ CMP.33MAI A1IEI0I- s El Ell 0IS&KN ftS!" §33(151 )E« °5 g a 23 KM 

B£3«. S332I- 22ttE93(1.01)0IIAI TilOiM D^H(120)g flSIQfrt ftZf S3^1K)ZH 9 




5 



#7i*t aifiurg g Bis-2i fta- ag^soii [tFag, us 4'ei?^ cmp g k\mw\ 

mz\m\n, ^7i #^ ss^ie as oi#°m sssss ois»ioi 2»s aueio^ cmps ois»i- 

SiQ. je^, ciaa^oi sragxi s^£°s, TasssswAiq «oim q^hs §ae»2i 

s f ^ »_ 0laO| Si.CF. 

7I2J mm 99101 71 IIS S Ah^ g^og«E1 aOILTO H*l LHUAI S sTsI 

□sew 4>s a asAig ^ as§ omv $ %m aoio. 
§^ I 

*«a fflsjj ?iss a«*e . 

^71 5*tJ ei-£x1l 7I52J 2g£S^ a SSEg^^lHI sZf gge^g ^So^ BiTO; 

*^ asof^oi »js#i sashs 



8-4 



^2002-0089998 



M I %W\ 2!CHA1. #71 BSSI2I S&5^2 

#71 USES^a AiUES^S £#5X1 §2t gSSffll- lSS#g MEI#5fe m CMP EPII 

#71 &1M 0lg$KH 1» CMP EWIMAI kg*! §29jf £^£5 #EI#m= 2n CMP 
Stttl-S 2t ^S£5 of= £tt°J #2 SS^ §#^3. 

g^tJ 3 

a 2 *H>ii acHAi, #71 w cmp ews saat a^ch uses^ a » ass^s 

ggoi-g n[n^ ^7| = s 2t ^3££ *h£ BfEM £»2I #^ §3°| «g»«, 

HI 3 4MN atWAI, #71 2*1- CMP I§§ All SI 01- #E1EI1 Ol^oKM ftZ* 83^ S9*3 til xfOI 
Oil 2J*I #71 ii^l #3- SSS^S B£l#*f£ 2S ^S££ Sfe BJEfil" mZ> «3S|-«as 

tH 

t=j • 

5 

«l 4 tm S0IA1, #7| #2 S3S}-£g BPSGSf, USGSJ, HDP £^°»v S0(P|Ig£J ifSl^S ofUf A^oh 
£ 2S oh^ BHE» ±»2J §S°> «3»ffi. 

n 5 vn 2i01A1, #71 B9*°S #71 #Zf B2!St»= OS- 0|g5|B Ah§5^ 2# ^9£5 

a 6 4»W SOW, #71 SS#£5 SiON °| E£ BaflaSSfS SRJB MBZtZ 2m •SSS 5fe 

e^sExHi ±#21 #^ §3 °i s#gjg. 

U 1 ^CHI HOIAL #71 HUE 2^ HI- AiUE S^Oil S#S DSS ?U0|M BSSteHM TilOIMg 
E2°»€| BSHIl, #71 ESSf^WW ?il0|M0^B7F tigEIOI, #71 TJOIM D^B a E2^2| «tq 
Oil ^511 01 Aj 71- Til 01 e HHS3 21 ^9£5 5fe ^Exil #3 BS^ttgBa. 

aw 9 

a 8 %m sow, #71 isg#£5 si on 5| e^ ■Eifiiaa^s -eiu» A^em, ^71 tiioim d^b 

£ ItH^t A^g^l-^ 21 ^9£S ofe ^E^l 4:Af^ 13°[ S^^S. 
S^S* 10 

a 9 VW S!0iA1, ^71 SSSS fif7| 7il0l^ D^32h°j mm ^bll OlgsfOl 37161^ 21 
£5 5^ yjEfll ^Af2| §3^ 

11 

a 10 ^Oii SiCHAi, ^71 SiON^M Ahg§^ £71 SiON^HI- ?j|0|E Q^3g I'S^Z.^ 

MDIIT ^ e ^bl| 0ISWOI HF 7(|g2J MDUrS XOufe 21 fflSffll ^Af2J #^ 3 

S^?S 12 

a 10 ^CHI SlOiAl, ^71 2!1#£S lEI^EI^l Amt^ ^71 KltfElffera- TilOlM D^B 

i §5f^2j Aiqui m\m ois^foi ■•sifliaa wi^ms aTf^ 21 ms°^ 

13 

nH@2J. SE7KSS UsE iH@2J gE7F ^ 73gES^l ^blo^Cfl, ^71 HUE 9 Ai 

SES^Oll 2|^fl|0|E EH SOI ^E^l 71 el Xil^f- E^I2K' 

^71 met satr e^Ex-ii- 7is°i n.gEs^ s Taass^sfw is^m ese^ bto; 

^71 #^ §3^011 aS#l BfllSM 

^71 HUES^ a WS£S^S SMSA|^^2J #2f §3^31- CMP §§e #oH 1 

#71 1*1- CMP in#S #^ gSSffil-e d e ^^£^ lEI^^FCM #71 #Z> §3^# S&mi- 

#7i as#ii- #7i TiioiMBi mm ^u\m omt\o\ #71 ss#i a7m= e^ii 2^ 
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3^ 14 

M 13 *KHI °lCHAi, )ft CMP SS£ 6(21^ *EiEI» OlgoKQ, #71 2W CMP SS£ MEIOt #EiEI 

SI 13 4HHI 20U1, #71 SS#2S iEI4iEI55J- E££ SiONSHM- ITS ?7I SWg>tt|e*§ $Ui Ahgsf 
CM, #71 #2" BPSG°|, USG°I, HDP iBB*^ S06?tlg2J tfSSfg SHJS A»Sfe 31 

16 

X1I 13 ttH S0W1, #71 TflOlM SOS MOIM S29f#0i| Sgg 71101 ^ S £> h 7! 7ilO|E#0{| ««g£l g 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



iA FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




